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only if the cut is within a certain distance from the middle of the
body. If cut in two very near the front end, a head may regenerate
at the hind end of the front piece, forming a short worm with a
head at each end. Similarly a short piece cut off from the hind
end regenerates a tail at the cut surface, forming a double-tailed
piece. Thus there is a gradient of potentiality for head formation
falling from the anterior to the posterior end of the worm, and a
gradient of tail-forming potency in the opposite direction. These
are so balanced that about the middle of the worm either a head
or tail will be formed and thus supply the missing part to each
piece, but near the front end only a head, and near the hind end
only a tail, can be produced. These gradients of head and tail
potencies have been analysed in detail in a fresh-water relative of
the earthworm, Lumbriculus (Haffner).

Examples of complicated actions of biological fields are afforded
by the constitution of fragments of planarian worms (flat worms).
Owing to their great capacity to reconstitute a whole animal from
a piece cut out of them, they have been the subject of many
experiments. If a planarian is bisected longitudinally, each half will
reorganize itself into a complete animal with symmetrical and
properly proportioned organs.

A variation of this experiment was performed by Steinmann.
He cut the head off a planarian, and then split the animal length-
wise for a short distance down from the transverse line of the
cut edge, giving a Y-shaped organism. The stem of the Y
consists of the main part of the body, and each limb of the Y forms,
so to speak, a headless neck. A new head is formed on each of
these, so now there is a double-headed worm, each head attached
to the body by a short 'neck.' The animal does not long remain
in this condition, however. It 're-individualizes' itself in one of
two ways. If the longitudinal cut was not central, so that one head
is distinctly smaller than the other, this head and its neck are
gradually absorbed into the body of the remainder. If the two
heads are of approximately equal size, the two necks gradually
grow together from behind forwards. This is followed by fusion
of the two heads. This process is necessarily accompanied by
extensive remodelling of the parts. For example, the head of the
worm carries two eyes. As the fusion of the necks proceeds, but
long before the level of the eyes is reached, the inner eye on each
head begins to diminish. By the time the fusion has reached the
level of the eyes, and the formerly Y-shaped animal has become